Molecular evaluation of a spearmint mutant altered in the expression of limonene hydroxylases that direct essential oil monoterpene biosynthesis.
Gamma irradiation of Scotch spearmint created a mutant line, 643-10-74, which has an altered essential oil reminiscent of peppermint because the monoterpene metabolites in the oil glands of the mutant are predominantly oxygenated at the C3 position of the p-menthane ring instead of the C6 position normally found in spearmint. The limonene hydroxylase genes responsible for directing the regiochemistry of oxygenation were cloned from Scotch spearmint and mutant 643 and expressed in Escherichia coli. The limonene bydroxylase from the wild-type parent hydroxylated the C6 position while the enzyme from the mutant oxygenated the C3 position. Comparison of the amino acid sequences with other limonene hydroxylases showed that the mutant enzyme was more closely related to the peppermint limonene-3-hydroxylases than to the spearmint limonene-6-hydroxylases. Because of the sequence differences between the Scotch spearmint and mutant 643 limonene hydroxylases, it is most likely that the mutation did not occur within the structural gene for limonene hydroxylase but rather at a regulatory site within the genome that controls the expression of one or the other regiospecific variants.